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FOREWORD

This Is an updated Kirtland's Warbler Recovery Plan. It has been approved
by the Fish and Wildlife Service, U.S. Department of Interlor. The
Kirtland's Warbler Recovery Plan has been prepared by the Kirtland's Warbler
Recovery Team, under the dlrection and guldance of the U.S. Fish and
Wildlife Service.

The Plan provides goals and objectives for the management of the Kirtiand's
warbler. Goals and objectives wlll be attalned and funds expended
contlingent upon appropriations, priorities and other budgeting constraints.

The Plan does not necessarlily represent officlal positions or approvals of
cooperating agencles. The Plan does provide direction for achleving the
objectives of the Endangered Species Act. Specific habitat objectives, to
meet the goals defined in the Recovery Plan, are contained in the
"Management Plan for Kirtland's Warbler Habitat in Michigan", prepared by
+he Huron-Manistee Natlonal Forest in cooperation with the Michigan
Department of Natural Resources.

AddItlonal coples of the Recovery Plan mey be obtained from:

Fish and Wildlife Reference Service
1776 E. Jefferson St. 4th Floor
Rockviitle, MD 20852

800-582-3421
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Approved: Zézww\z w Date:

Regional Direcsér, :
U.S. Fish and Wildlife Service
Twin Cities, Minnesote
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KIRTLAND'S WARBLER
RECOVERY PLAN

PART I

INTRODUCTION

The Kirtland's waroler, Dendroica kirtlandii, was first discovered in 1851
wnen a sSpring wizrant was taken near Cleveland, Ohio. Five uore spring
aigrants (four in Ohio and one in southern Michigan) were collected pefore
the first wintering bird was collected on January 9, 1879, on Andros Island,
Bahamas. Between 1884 and 1897 there were 71 specimens collected throughout
tne Bahamas. Until receatly this species had never been found outside the
Bahamas in winter, except for an unconfirmed report of two being observed
near Veracruz, Mexico, in November 1974. Recent searches, however, have
expanded the known winter range to a nuuaoer of other Cariobean Islands.

Over a half century after the species was first descrived, its nesting range
was discovered. A speciuen collected on June 13, 1903, near the AuSaole
River in western QOscoda County, Michizan, was taken to Norman A. Wood,
curator of birds at the University of Michizan Museum of Zoology, who
identified it ‘as a Kirtland's warbler. Wood promptly set out on a trip to
Oscoda County, traveliang by rail, rowboat, bugzy and foot to searca for
nesting birds. Between July 2 and 7 he discovered two small groups of
warblers which he described as "colonies™ near Butler Bridge (now Parualee
Bridge) in "jack pine plains," but found no nests. On July 8, 1903, Wood
moved to a jack pine plain further to the west, aand in the western part of
Section 31, T27N, R1E, Oscoda County, he found the first nest.

SinginZ males and migrants have been found in other parts of the Great Lakes
Region, but anowhere other than Michigan has a nest been found. Searches for
nesting birds were initiated in Canada in 1977 and Wisconsin in 1978 and
expanded to Minnesota in 1979.

ilo serious attempt to estiaate its nuumbers was amade until 1951. At tnat
time, on the hnundredtn anniversary of its discovery, it became the first
sonzoird in the world to have its entire population censused. Several
Zroups of ornithologists working in cooperation visited all the suitable
nabitat within the known nestinz range and counted the singing males. Four
hundred thirty-two males were found. The number of females was judied to be
aoout equal to the number of males, and so the total population was put in
the neighborhood of 1,000 birds (Mayfield, 1953).

Nest ooservations during the 1940's and 50's snowed that the production of
yound was so low as to raise doudbts tnat the species could maintain itself.
However, a repeat census in 1961 revealed 502 males. Hence, the total
population was still im the vicinity of 1,000 birds (Mayfield, 1962).

The third decennial census, taken in 1971, confirmed the dire predictions of
the previous decade. The count showed a 60 percent decline to 201 sinzing
males (Mayfield, 1972a). The population was down from about 1,000 birds to
about 400. ITumwediately the frequency of the censuses was stepped up to
yearly, and the count from 1971 to present has been remarkably level,
although with a moderate, but temporary, decline in 1974 and 1975.
(Hayfield, 1973a, 1973b, 1960; Ryel, 1984).



Figure 1

" FORMER STATUS OF KIRTLAND'S WARBLER NESTING RANGE
IN MICHIGAN (since 1951)

““| - DISTRIBUTION OF GRAYLING SAND TYPE SOIL

1951 - 1984 TOWNSHIPS WHERE KIRTLAND'S WARBLER NESTED

+ NO RECORDS IN THIS TOWNSHIP
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Figure 2

CURRENT STATUS OF KIRTLAND'S WARBLER NESTING RANGE

' |
i‘957s§r and 1985 TOWNSHIPS WHERE KITLANDS WARBLER WAS KNOWN TO

DISTRIBUTION OF GRAYLING SAND TYPE SOIL IN NORTHERN LOWER PENINSULA

E 1975 TOWNSHIPS WHERE KIRTLAND'S WARBLER WAS KNOWN TO NEST

§ 1985 TOWNSHIPS WHERE KIRTLANDS WARBLER WAS KNOWN TO NEST
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In migration the bird travels a fairly direct route between its nesting and
wintering ranges, entering and leaving the continent at the coast of North
and South Carolina (Mayfield, 1960).

Until 1985 the wintering range of thne Kirtland's warbler was believed to be
limited to the Bahama Islands. Between September and April the bird had
never been seen anywhere else, except for one uncorroborated sighting on the
east coast of Mexico (Lane, 1975). In the 1880's and 1890's specizens were
taken on nearly all the larger islands in the Bahama group, and there have
been wmany subsequent chance sightings by tourists. Ongoing surveys added
Grand Turk Island, South Caicos Island and Hispaniola to the lists of «nown
locations of the Kirtland's warbler. It has been extremely difficult,
nowaver, to find the bird in recent years. As a result, little information
about its winterinz oehavior and habitat requirements is available.
Apparently, it occupies dry, low broad-leafed scrub whicir is the prevailing
vegetation type on large areas of many of the islands in that rezion
(Radabaugh, 1974; Faanes, unpublished data).

-Surveys made in the Bahawmas, the adjacent Grand Turk and Caicos Islands and
Hispaniola (Doaminican Repuolic) from January through April 1985, located a
total of 11 Kirtland's warblers. These birds were mostly found to pe
associated with desert-like vegetation of deciduous sanrubs. This species
may also winter in similar habitats found in nearoy Cuba.

History of Organized Efforts at Manazement

The first major effort to provide breedinzg habitat for the Kirtland's
warbler was pade in 1957. Three areas, each approxiwately four miles
square, were established specifically as warbler manazement units on state
forest land in Ogemaw, Crawford and Oscoda counties (Radtke and Byelich,
1963; Mayfield, 1963). Portions of two of the areas were planted with jacxk
pine, using a special configuration to provide openings within the stand.
The intention was to mailntain these tracts in three agze classes, seven years
apart, oy burning and replanting the stands when they reached an age of 21
years, Planting of the third area in Oscoda County was held in aoeyaace
because pines on that area were approachingz a commercially harvestaole ags.
Almost one-third of this tract was burned by a wildfire in 1964,
Rezeneration which resulted because of that fire has provided nesting
habitat for the past several years,

In 1960, the Forest Service began working on a manazZement plan for the
Kirtland's warbler. This plan was approved in 1962, and a 4,010-acre tract
was dedicated in June 1963. The plan established 12 management blocks of
about 320 acres each in the Mack Lake Area, Oscoda County. Ultimately, each
block was to be grown on a 60-year commercial rotation with five years age
difference petween blocks (Mayfield, 1963).

In addition, in 1973 and 1974, the Huron National Forest cut, burned, and
planted areas near Luzerne, Oscoda County, and Tawas, Iosco County, for the
penefit of the warbler.



The 60 percent decline in nesting warblers indicated in the 1971 census
resulted in a joint meeting of the USDA-Forest Service and Michigan
Department of Natural Resources. A major result of this meeting was the
formation of a Kirtland's warbler Advisory Committee whose charge was to
outline needed habitat research, propose restrictions on huwman activity in
nesting areas, initiate a cowbird control program, and locate funding. One
outcome of the meeting was a program begun in the spring of 1972 to reduce
cowbird parasitism by trapping and removing cowbirds from the principal
nesting areas of the Kirtland's warbler. The major agency in this effort
was the U.S. Fish and Wildlife Service. Other contributors were the
Michizan Department of Natural Resources (MDNR), Michigan Audubon Society,
and U.S. Forest Service (USFS).

Systematic cowbird trapping in 1972 was an outstanding success. Nesting
studies on selected tracts showed virtually no parasitism of warbler nests
and an unprecedented yleld of young warblers per pair of adults.
Iamediately, habitat improvement was initiated by the State and Forest
Service in areas outside established manazement areas.

In 1973 and 1974, the cowbird coatrol program was expanded so that aow
virtually all nesting areas of the Kirtland's warbler receive cowoird
control. Thus, the program to inorease Kirtland's warbler production by
reducing cowbird parasitism has been an unqualified success. While it has
not, as yet, caused a substantial increase in the spring population, at )
least the downward slide has been checked.

Efforts on benalf of the Kirtland's waroler were given a giant thrust
forward when the Endangered Species Act of 1973 became law (P.L. 93-205).
This Act not only officially declared the bird "endangered", it also
provided for acquisition of land to increase available habitat, funding to
carry out additional management programs, provisions for state cooperation
with the Federal Government and establishment of various le3zal protectioas
for endangered species. While it was the most encompassing endangered
species legislation to date, previous Acts in 1966 and 1969 (P.L. 89-669 and
P.L. 91-135, respectively) had provided for some endangered species
listinzs, research, and habitat acquisition.

The Federal Endangered Species Act was supplemented by the Michigan
Endangered Species Act of 1974 (P.A. 203, 1974). This act provides added
legal protection to listed species.

Rules promulgated under the Endangered Species Act of 1973 called for the
establishment of Recovery Teams to assist the Fish and Wildlife Service in
carrying out provisions in the Act. 1In early 1975, a Kirtland's Warbler
Recovery Team was named by the Secretary of the Interior to guide efforts in
aiding the warbler. As a result of efforts by the Team, a Kirtland's
Warbler Recovery Plan (Byelich, et al, 1976) was prepared outlining steps
designed to increase the species' population.




An intensive habitat management plan was developed by the USFS and MDNR to
implement the nesting habitat management phase of the Recovery Plan. 1In
this plan, all of the potential Kirtland's warbler nesting habitat within
the former range of this species was identified. Where feasible, this
habitat was placed in management units where treatments were scheduled at
ten-year intervals to provide sustained nesting habitat conditions within
each unit. Work has been progressing at a rate slower than that called for
under the Plan. Problems unforeseen when the plan was drafted, such as weak
timber markets, limitation on burning, weather and equipment limitations,
nave inhibited progress.

Research to investigate post-fledging behavior and habitat use, as well as
species biology on the wintering ground, has recently been initiated. This
intensive effort is expected to provide new and important insights into
these virtually unknown facets of Kirtland's warbler biology.

Nesting Habitat

It became apparent to the early observers of the Kirtland's warbler that
these birds were always associated with the areas of the northern Lower
Peninsula of Michizan commonly referred to as the "jack pine plains® or
"barrens®. Subsequent studies of the species have shown it to have an -
extremely close association with a particular "life community” of the jack
pine type.

Jack pine is found on the North American continent from the Maritime
Provinces of eastern Canada west to the upper Yukon Valley in the Northwest
Territories, and from the middle of Michizan's Lower Peninsula and
mid-Wisconsin north to the continent's tree line. It is in the southern
extremity of the jack pine range and on the driest, most rudimentary sand
s0ils of lower Michigan that the Kirtland's warbler has found its niche.

Witn one or two exceptions all nests have been found on Grayling sand soil.
This very poor soil is extremely pervious to water. Thus, in addition to
supporting the jack pine and the low, sparse ground cover required by the
oird, the capacity of Grayling sand to quickly drain during summer downpours
way be important in preventing flooding of nests set in the soil.

Grayling sand occurs in 29 counties of the Lower Peninsula, and its awount
corresponds closely with the amount of naturally occurring jack pine in
those counties. For example, Crawford and Oscoda Counties have large
amounts of Grayling sand soil and have 95,000 acres and 90,000,
respectively, of natural jack pine forest (Zimmerman, 1956). These two
counties also presently have the greatest nuwber of nesting Kirtland's
warblers. A few have been found nesting adjacent to the Grayling sands on
Graycalm, Deer Park, Rubicon and Croswell sands. There are also records of
nesting on two isolated areas where jack and/or red pine had been planted on
severely eroded Kalkaska sands.



Althoughn the reasons are not completely understood, the burning of a jack
pine site prior to its regeneration appears to be a highly significant, if
not necessary, factor for the optimal use of a stand for nesting. Buraing
may have some subtle effects on the soil and plant community that have yet
to be detected. Observations to date show that recent fire has been a
factor on nearly all sites where warblers have been known to nest
successfully. In recent years, Kirtland's warblers have been found nesting
in jack pine stands that were regenerated without fire. However, density of
nesting birds is one-half or less san found in burned habitat.

The jack pine stand is used for nesting only in a certain stage of
development. Warblers will start using a stand when the height of tine tree
reaches 5 to 7 feet (or at an age of 6 to 13 years with the averaze being
8). Stands less than 80 acres in size are seldom occupied, and nesting
success has been found to improve greatly where "™colonies®™ of warblers
occupy stands 200 acres and largzer.

The density of the stand is usually variable, with dense patches and
numerous swall openings interspersed throughout. Evenly spaced plantations
are used but openinzs appear to be important. Common associated tree
species in these jack pine stands are oaks, aspen, cherry, juneberry, and
other pines. It appears that the Kirtland's warbler will not use a stand
wnere deciduous species and jack pine approach equal density.

The ground vezetation consists of plants that can survive fire, drought, and
therwual extremes. These are mostly low shrubs and deep-rooted perennial
herbs. The density varies from sparse areas, with bare zround exposed, to
quite dense patches of vegetation., In fact, there is usually a mosaic of
sedges, shrubs, grasses, and forbs. Warblers require Zground cover to
conceal the nest site, with mixed blueberry and grass areas oeing favored
locations. However, nests are occasionally found where the zround cover is
sparse.

The Kirtland's warbler will continue to nest in jack pine stands as long as
tne trees retain living branches near the ground. Depending on the density
of the trees, low branches no longer exist when jack pine reaches a heignt

from 16 to 20 feet (usually at age 21 in Michizan). When this occurs, tne

structure of the habitat is apparently no longer acceptable to the warbler

for nesting.
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Like all forest types, there are sequential changes throughout the various
stages of these jack pine stands. Immediately after the old stand has been
removed through cutting and/or burning, those bird species adapted to open
conditions will occupy the site. Representative species include the cowmmon
nighthawk, vesper and field sparrow, prairie warbler, sharp-tailed grouse
(if in ad jacent areas), and upland sandpiper. Where there are snazs to
produce cavities, the Eastern bluebird, tree swallow, northerm flicker, and
other open area cavity-nesters are common. As the new stand of jack pine
takes form and the lower pine branches begin to touch, the "open®™ species
decline and the "intermediate®™ species move in. These include the
clay-colored sparrow, herait thrusn, and the Nashville and Kirtlaand's
warblers (along with other species). As the stand continues to develop, the
coamunity changes. At about the stage where the lower branches thin out and
the warbler leaves, the stand then becomes usable by other species sucn as
the spruce grouse and whip-poor-will. When the stand moves into the
"old-age™ form, inhabitants include the woodpeckers, cuckoos, and other
arporeal species. Of course, the more adaptive species such as the American
robin, blue jay, black-capped chickadee, and brown thrasher will be found in
all stages of this community.

Kirtland's warblers have occasionally been found to nest in red pine
plantations, Apparently, planted red pine sometimes creates an acceptable
environnent. However, in most cases, the warblers have moved into the red
pine from an adjacent jack pine habitat. In other circumstances wnere this
species has used habitats such as red pine plantations, or oa soils otner
than Grayling sand, they apparently have moved from adjacent "typical®
habitats.

Winterinz Grounds and Mizration

Little is known of the wintering Zrounds or migration route of the
Kirtland's warbler. Although this songbird spends approximately four months
(May-August) on the nesting range and eight months on its known wintering
range in the Bahamas, information about its wintering behavior and habitat
requirements is very scanty. It is possible that factors on the wintering
Zrounds at times may tend to limit the population of this species. Survival
of the Kirtland's warbler may depend upon protection of its wintering range,
as well as its nesting habitat.

The wintering grounds of the Kirtland's warcler were known long before tne
discovery of its nesting area. During the late 1800's a number of
collectors took specimens of the Kirtland's warbler in the Bahama Islanda
(Mayfield, 1960). The first Kirtland's collected in the Bahamas was froa
Andros in 1879 (Mayfield, 1960).

Some 71 museum specimens are known to have been collected from the Banhama
Islands. Most (66 of 71) were collected prior to 1900 from more than ten
different islands (Mayfield, 1960). Radabauzh (1974) and Walkinshaw (1983)
summarize tne winter records of known collections and sightings in the
Bahamas since 1879.



Numerous efforts have been made to learn about the wintering habitat of tinis
species with little success. Very little is known about the ecological
changes that may have occurred in the Bahamas in the last century. Most of
the settlements are located along the shore, with very few areas developed
inland because of poor soil and lack of fresh water. Radabaugh reports that
the major land use change in the Bahamas has been the cutting of Cariboean
pine in three northern islands--Grand Bahama, Great Abaco, and Andros during
the period 1956 to 1974. Sightings of the Kirtland's among the Caribbean
pine suggest that some portion of the population utilizes this naoitat in
the winter. Only four islands support Caribbean pine, and extensive logging
may have an impact on the Kirtland's warbler.

Most of the wintering records are from the scrub habitats of the
Bahamas--where Caribbean pine does not exist. Even on the "pine islands"
many of the Kirtland's collected have been in broad-leaved scrub. Some 24
specimens have been taken on islands which lack pine. Mayfield (19720)
concludes that, "the Kirtland's warbler usually inhabits low, broad-leaved
scrub in the Bahamas ...it is significant that no one nas reported them in
the high scrub or coppice, trees 15 feet or more in height, that abound in
these islands."

During the first year (1985) of an intensive winter haoitat study conducted
on a number of Caribbean Islands, eleven Kirtland's warblers were located
during the January through April period. One bird was found in Cariboean
pine while the remainder were found in dry coppice vezetation - all but one
in low coppice. Of potentially Zreat iamportance is the fact that six of
these birds were located southeast of all previous signtings, considerably
expanding the known winter range of the species (Faanes, unpublished data).
It appears that the Kirtland's may utilize several habitats--including the
Caribbean pine ecosystem and the broad-leaf scrup areas.

The Kirtland's warbler leaves its nesting grounds in late August and early
September. The latest known Michigan record is September 29, in 1975
(Schempf, 1976), although Kirtland's are usually gone by mid-Septeuper.
Dates of fall migration records listed by Mayfield (1960:39) range from
August 28 (1902) at Oberlin, Ohio, to October 29 (1903) in South Carolina.
Fall migration sightings occur mainly in southern Ontario, Ohio, and the
South Atlantic states (Fizure 3) -- the zeneral direction of the Bahama
Islands from central Michigan (Mayfield, 1960:39-40; Walkinshaw,
1983:26-28). The earliest recorded sighting in the Bahamas was Auzgust 20,
1970 (Robertson, 1971).

Spring migration records are more numerous and scattered (Mayfield,
1960:40-42). There have been a number of spring sightinzs in Ottawa County,
Ohio, and at Point Pelee, Ontario, in the western Lake Erie region, but
other records, some very recent, include Minnesota, Wisconsin, northern
Illinois, Indiana, eastern Missouri, Ontario and Quebec (Walkinshaw,
1983:18-22). Observations (Walkinshaw, 1983) of unmated singing males
during 1978, 1979, and 1980 in Jacxson County, Wisconsin, one in 1977 and
1978 in Renfrew County, Ontario, one in 1978 in Quebec just north of Ottawa,
and one in 1985 in southern Ontario indicate that some returning spring
mizrants -tend to miss the primary Michizan breeding area. This may reflect
faulty navigation, innate dispersal behavior, or even a return to ancestral
nesting areas. The earliest arrival at the breeding ground is May 3 with an
average arrival date of May 12 (Mayfield, 1960:42).
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Figure 3

KIRTLAND'S WARBLER MIGRATION ROUTE BETWEEN
WINTERING AND BREEDING GROUNDS
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Contributing factors to the recent Kirtland's warbler decline may be drought
and hurricanes., Heavy losses among various species of warblers occurred
during the spring migration of 1970-1971, due to drought conditions in the
Bahamas and southern Florida.

The Kirtland's migrates nortb and south through the hurricane zone. During
the height of wigration, such storms might decimate the population, although
this is unlikely since migration extends over several weeks.

Exposure to pesticides along the migration route may occur. In the United
States spraying of southern agricultural lands is much more prevalent than
on the northern breeding zZrounds (Mayfield, 1975). However, no known
ezgshell thinning has been detected or nest mortality attributed to chemical
poisoning. .

Limitinz Factors

The ultimate limiting factor on the nesting population is the special
habitat required. There is persuasive evidence that the amount of such
habitat was at maximunm during the brief lumbering period when forest fires
were rampant in the pinelands during the 1880's and 1890's. The Kirtland's
warbler also appears to have been at a peak at that same time. This
coatention is supported by the large number of specimens taken on the
wintering zround durinz that period. .

In modern times, forest fire control has reduced the total acreage burned
and also tne size of individual burns. These factors have worked to the
disadvantage of the Kirtland's warbler. Also, practices that encourage the
conversion of jack pine to other species have been detrimental.

Currently, only 4,000 to 5,000 acres are suitable for breeding birds. This
is a very substantial reduction from the 10,000 to 15,000 acres available in
the 1950's and 1960's and is probably the most important reason for the
decline in populations of the Kirtland's warbler.

A second limiting factor is parasitisa of Kirtland's warbler nests by the
orown-headed cowoird, Molothrus ater. This bird of the prairies reached the
Kirtland's warbler nesting range in the late 1800's with the clearing of the
forests and the development of agriculture in northern Michigan. This
relatively new threat is particularly ominous because the Kirtland's warbler
has none of the defenses against cowbird parasitism whnich are exhibited by
many other songoirds. Thus, the cowbird has found the Kirtland's warbler a
particularly vulneraole host. Walkinshaw (1972) found that 69 percent of
the Kirtland's warbler nests he examined during 1966-1971 were parasitized.
Other host species nesting in the same vicinity at that time had a far lower
parasitism rate.

Cowbird parasitism has, at times, reduced Kirtland's warbler production by
at least 40 percent and in some years has almost completely wiped out the
warbler's reproductive effort. It appears almost certain the Kirtland's
warbler population cannot endure for long under this extremely heavy burden.

12



As previously indicated (page 6), removal of cowbirds from a nesting area is
beneficial to the production of young warblers in nests. Nesting studies on
selected tracts showed virtually no parasitism of warbler nests and
excellent production of young warblers per pair of adults (Shake and
Mattsson, 1975; Kelley and DeCapita, 1982; Walkinshaw, 1983).

Cowbird control by the Fish and Wildlife Service has continued each year
since 1972. About 45,000 cowbirds were removed from 1972 through 1984.
Monitoring studies of nesting birds frow 1972 through 1981 showed continuing
effectiveness in restoring the reproductive capaoility of the species to
what it must have been before the cowbird arrived (Mayfield, 1975; Shake and
Mattsson, 1975; Walkinshaw and Faust, 1974 and 1975; Orr, 1975; Kelley and
DeCapitd, 1982; Walkinshaw, 1983).

Annual censuses from 1972 througzh 1985 have revealed stabilization of the
breeding population at approximately 200 pairs. Without cowbird control,
the Kirtland's warbler population would significantly decline.

Third, althougn nesting Kirtland's warblers have been studied exteasively,
little is known of their ecology after fledzing but prior to fall

migration. Some limiting factors, such as excessive predation, may be in
effect during this period. Research efforts should be undertaken to improve
Knowledge of the immediate post fledzing period.

Fourth, there may be limiting factors, as yet unidentified, on the wintering
ground. Since 1972, about 800-900 warblers have gone south each fall, but
only apout 400 have been found in the census in Michigan the next June.
This could indicate that some returning birds cannot find territories
because of limited breeding habitat. Also, this could indicate that
one-half of the fall population is lost on the winter range or during
migration, but we have no direct evidence of the cause; nor do we know if
this is an excessive overwinter uortality rate for this bird. All
nypotheses to explain the situation -- dry weather, increasing competition
for food with other species of warblers, hurricanes and development in the
Bahamas -~ have not been researched to date. An immediate and intensive
effort should be made to investigate the ecolozy of the Kirtland's warbler
during mizration and on its winter range.

13




Part II

RECOVERY

RECOVERY PLAN OBJECTIVES -

THE PRIMARY OBJECTIVE OF THE PLAN IS TO REESTABLISH A
SELF-SUSTAINING KIRTLAND'S WARBLER POPULATION THROUGHOUT ITS KNOWN
RANGE AT A MINIMUM LEVEL OF 1,000 PAIRS. ATTAINMENT OF THIS
OBJECTIVE WILL ALLOW THE SPECIES TO BE REMOVED FROM THE ENDANGERED
SPECIES LIST. SECONDARY OBJECTIVES, DESIGNED TO ACCOMPLISH THE
PRIMARY OBJECTIVE, ARE AS FOLLOWS:

1.

2.

Manaze 127,600 acres for the Kirtland's waroler. Encouraze
management on private lands.

Protect the Kirtland's warbler on its wintering grounds and
along the migration route.

Reduce key factors adversely affecting reproduction and
survival of Kirtland's warbler.

Monitor breeding populations of the Kirtland's warpler to
evaluate responses to manazement practices and environwmental
changes. '

Develop and implement emerzency measures to preveat
extinction.
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B. KIRTLAND'S WARBLER RECOVERY PLAN OUTLINE

1. MANAGE 127,500 ACRES OF STATE AND FEDERAL LANDS FOR THE KIRTLAND'S
WARBLER. ENCOURAGE MANAGEMENT ON PRIVATE LANDS.

1.1

1.2

1.3

1.4

1.5
1.6

1.7

Implement the "Management Plan for Kirtland's Warbler Haoitat in
Michigan®. (Appendix B)

1.11 Protect existing essential havpitat.
1.111 Fire control.
1.112 Insect and disease control.
1.12 Improve coccupied and developing nabitat.
1.13 Estaplish new haoitat.

1.14 Revise and update "Management Plan for Kirtland's Waroler
Habitat in Michizan.®

Prbvide technical assistance for private 1and manageaeat.

Manage lands on the Camp Giayling Military Resebvation ror tne
Kirtland's warpler.

Acquire key tracts to meet habitat management objectives.
Provide information and educational services to tne puoliec.
Heet researcn needs. (See Appendix A)

Evaluate and monitor habitat manazement activities.

1.71 Identify stocked areas and areas neediag planting and
sanitation.

1.72 Improve cultural treatments for habitat development.

2. PROTECT THE KIRTLAND'S WARBLER ON ITS WINTERING GROUNDS AND ALONG THE
“MIGRATION ROUTE.

2.1

Provide and protect adequate wintering habpitat to support tne
nesting populations (West Indies).

2.11 Locate and monitor wintering populatioas.
2.12 Protect the Kirtland's warbler and its wintering areas.
2.121 Delineate wintering habitat.

2.122 Estapblish cooperative programs with other countries to
protect wintering haoitat of the Kirtland's waroler.

-~
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2.123 Identify and monitor land use cnanzes on known
wintering grounds.

2.124 Determine factors affecting wintering mortality of
the Kirtland's warbler.

2.125 Reduce bird mortality on wintering grounds.
2.2 Protect the Kirtland's warbler during amigration.
2.21 Define the mizration route of tne Kirtland‘'s waroler.
2.22 Protect key habitat components along the migration route.
2.23 Eliminate or reduce adverse eaviroamental factors during
migration,
REDUCE KEY FACTORS ADVERSELY AFFECTING REPRODUCTION AND SURVIVAL OF
KIRTLAND'S WARBLER.

3.1 Control huuan activities which may be detrimental to Kirtland's
warbler population.

3.11 Provide an information and education program for protection
on the breedinz and winter range and during migration.

3.12 Provide protection of tne Kirtland's waroler and its breeding
haoitat. :

3.121 Protect occupied nesting areas on public lands.

3.122 Develop cooperative agreements with private landowaers
to reduce conflicting uses.

3.123 Regulate Michigan National Guard use of nesting areas.

3.13 Prevent taking and harrassament of Kirtlaad's warbler as
defined in the Endanzered Species Act.

3.2 Identify and control factors other than man which adversely affect
the Kirtland's warbler.

3.21 Jdaintain cowbird control.
3.22 Identify and control other predators and parasites.

3.3 Monitor and evaluate all adverse influences and effectiveness of
control.
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5.

MONITOR BREEDING POPULATIONS OF THE KIRTLAND'S WARBLER TO EVALUATE
RESPONSES TO MANAGEMENT PRACTICES AND ENVIRONMENTAL CHANGES.

4.1 Determine overall population level on nesting range by counting
sinzinz males annually. ‘

4,2 Survey in similar haoitats,

4.3 Evaluate census data and prepare reports.

DEVELOP AND IMPLEMENT EMERGENCY MEASURES TO PREVENT EXTINCTION.
5.1 Develop captive breedinz and release techniques.,

5.2 Develop cross-fostering technniques.

5.3 Develop captive wintering tecnniques.

5.4 Select appropriate sites and'implement emergency aeasures,
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C. NARRATIVE

PRIMARY OBJECTIVE: REESTABLISH A SELFP-SUSTAINING KIRTLAND'S WARBLER
POPULATION THROUGHOUT ITS KNOWN RANGE AT A MINIMUM
LEVEL OF 1,000 PAIRS,

The goal is to remove the Kirtland's warbler froa the endangered speciles
l1ist. To achieve this requires the manazement and protection of the bird
and its habitat on the nesting grounds in Michigan, on tne wintering grounds
and during migration, and the reduction of factors threatening survival.

The Recovery Plan describes the actions of various federal, state, and
private groups and individuals needed to achieve a viable population of the
Kirtland's warbler. Through coordinated efforts this objective can bpe
achieved.

1. MANAGE 127,600 ACRES OF STATE AND FEDERAL LANDS FOR THE KIRTLAND'S
WARBLER. ENCOURAGE MANAGEMENT ON PRIVATE LANDS.

Potential Kirtland's waroler suuwer habitat is relatively liaited. Pine
lands witn potential to provide the known nesting requirements occupies
apout 150,000 acres in Hdicnizan. This area includes all of the sites with
potential on State and National Forest lands. An additional several
thousand acres of privately owned lands have a potential for supporting the
species. At tnis time, public lands offer the oest opportunity for a
successful management prozram. Even though acreage availaoble for suumer
range development is limited, it is quite adequate to support the goal of
1,000 pairs. , )

The land manager has a number of options available concerning the
distrioution and size of narvest, the tree species to favor, and the
schedule of harvestinz. All of these management options can directly affect
tne hapbpitat of the Kirtland's waroler. Coamercial harvest, special
plantings, various stand treatment techniques, togetner with direct wildlife
haoitat management for tne waroler, offer the most realistic uweans for
meeting the objectives of the Recovery Plan. A coordinated tiuoer-wildlife
management plan can achieve the desired nesting habitat obpjectives. This
plan will also provide a continuous supply of forest products.

1.1 Implement the "Management Plan for Kirtland's Warbler Habitat in
Michigan."™ (Appendix B)

The goal is to develop and maintain 38,000 acres of breeding nabitat at all
times. Areas of state and federal land have oeen desiznated in the
"Management Plan for Kirtland's Waroler Habitat in Michizan™, approved and
implemented in 1981.
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By sustaining the amount of acreage through a planned rotation, an adequate
amount of nesting habitat will be provided to maintain a viadble Kirtland's
warbler population. This will be most feasibly accomplished through
carrying the jack pine to a commercial rotation age.

The first step was to determine, by location and condition, the total
acreage of potential Kirtland's warbler breeding habitat in nortneastern
Lower Michigan. This required the identification of jack pine forest types
on Grayling sand soils and the selection of those stands which could pe
grouped into manageable units. First priority was directed to areas
formerly known to provide waroler oreeding nabitat. This basic inventory
and selection of areas for havitat management was done by the U.S. Forest
Service and the Michigan Department of Natural Resources on the puolic lands
under their respective jurisdictions, and these agencies will share tne tasg
for private lands.

The identification of some 127,500 acres of the Grayling sand jack pine type
for management of Kirtland's warbler habitat is, in esseance, the
identification of tnese stands for the management of a life comaunity in
which there is a ratner unique assemolage of species. It is the only «nown
life comnunity where the Xirtland's warbler is adapted to survive.

The managewment of the dry site jack pine coamunity under the strategly
outlined in the Hapitat Mahagement Plan will simultaneously provide
sustained habitat tonditions for a wide variety of plant and aniaal species,
including the Kirtland's warbler, and a valuaole wood fiber resource for -
man. »

Maps have been prepared snowing jack pine stands on Grayling sand soils oy
size and density classes. From tnese waps, the total acreage of manageaole
units of jack pine with potential for Kirtland's waroler haoitat was
computed and classified by land ownership. On public lands, areas of
potential breeding nabitat were located by the use of existing vegetation
and soils maps and aerial pnotographs followed by field examinations.

1.11  Protect existinz nesting haoitat.

The first priority for haoitat manageament is to protect, improve, and where
possible, expand all areas of oreeding habpitat of manageable size that are
now used by Kirtland's warplers. (Refer to 3.1 for protection from numan
activities).

Every possible effort will be made to easure maximum potential of presently
occupied breeding nabitat by protecting it froam destruction or degradation.
All developuents such as caupgrounds, ORV trails, highways, etc., will pe
oanned in and near occupied breeding haoitat on public lands and vigorously
discouraged on private lands.
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1.111 Fire control.

Fire management plans call for the vigorous suppression of wildfires which
threaten to burn over presently occupied breeding habitat and areas. As
additional breeding naoitat coaces into production, and if the Kirtland's
warbler population responds favorably, this practice may be amodified in
order to use fire manageuent as a habitat development tool. Fire oreaxs
will be established within managzement areas to contain burns and reduce
risks.

1.112 Insect and disease control.

Insects and disease will be controlled. Insects and diseases which aay
tnreaten occupied breeding haoitat may be controlled if the action can pe
effected without adverse influence to tne breeding population either
directly or iadirectly. Control actions will be monitored.

1.12 Iaprove occupied and developing nabitat.

The oreeding nabitat potential of existing stands of jack pine will be rfully
developed, particularly tnose adjacent to or within occupied haoitat. Tais
work will be done during fall and winter to avoid harassment of breeding
warplers. Small openings will be created where necessary and suitavple
3round level vegetation encouragzed by spot burning. Sanitation treatments
will ve wade to remove or eradicate oak stuwp sprouts or other unwanted
nardwood trees and sprouts. Overstory pines or nardwoods will oe removed or
eradicated.

1.13 Estaolish new nabitat.

Since potential warbler napitat occurs in significant acreages on bota State
(Micnigan Department of Natural Resources) and Federal (USDA--Forest
Service) land, and since ooth tnese azencies have individual land management
functions, eacn ajency is responsible for developing habitat on the land
witn whicn it is entrusted. The Habitat ilanagement Plan describes, in
detail, eacn azency's oan-the-zground land management program for the
development and iamprovement of nesting nabitat until year 2030.

Using the data ootained from the inventory of potential Kirtland's warbler
oreeding habitat, tune USFS and DNR have selected and incorporated into tneir
forest manageament plans 127,500 acres for waroler management. The Zoal is
to reacn 38,000 acres of suitable nesting nabitat by 2005, wnican will
support and sustain a breeding population of 1,000 pairs. To reach thnis
goal, approximately 2,550 acres of suitaole jack pine will need to be
regenerated annually. The time frame could be modified in eitner direction,
as necessary, to £eep pace with tne anticipated expansion of the total
KLirtland's waroler population.
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Most jack pine stands that have been identified as essential nesting habitat
are to be managed on a 45- to 50-year rotation. These stands will provide
nesting habpitat between 8 and 22 years of aze. The regeneration aethod will
preferrably involve prescribed burning. The surest and possioly quickest,
put most costly method, is to clearcut, burn and plant seedlings. Another
method is-<to retain seed trees wnen stands are cut and burn to prepare the
site and release seed for natural rejeneration. Where natural regeneration
fails, planting will be done. In areas where prescribed burning way not be
feasible, mechanical site preparation followed by seeding or planting may be
used. This is a silvicultural decision to be determined for each site.

The following table is an example of managing the 127,500 acres of jack
pine. A fifty-year rotation requires an average of 2,550 acres

rejeneration per year. A new stand is usually eiint years old before
warolers start to occupy it. A small nuamper of birds first occupy the site,
and their numoers increase rapidly the first thnree or four years. The
population tnen remains fairly constant for ten years and declines rapidly
in the next two years. After a stand reacnes 23 years of age, it is usually
past the stage tanat can support nesting warblers. These jack pine staands
reach merchantable size for couuercial cutting at aoout age U5.

This table is pased on an average population density of one obreeding pair
per 30 acres during its optiaum stage. Thus, in tne last column, the
estimated population for each year class takes into account a less dense
population during establishing and declining stages. The population
objective cannot oe achieved until 38,000 acres are in developing and
optimum stages. :
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Table 1

Acres Availabple Est. of br. pairs
Stand Aze Each Year Acres/pair per stand yr. class
1=7 (regenerating stand -- too small for occupancy)
8 2,550 150 . 17
9 2,550 15 34
10 2,550 40 64
n 2,550 30 - 85
12 2,550 30 85
13 2,550 30 85
14 2,550 30 . 85
15 2,550 30 85
16 2,550 30 85
17 2,550 30 85
18 2,550 30 85
19 2,550 30 85
20 2,550 46 55
21 2,550 60 43
22 2,550 ' 120 22
23-50 (saturing stand--too large for occupancy)
Sub-Totals:
1-7 17,850 - 0 :
8-10 7,650 - 115
11-20 25,500 - 820
21-22 5,100 - 65
23-50 71,400 - 0
TOTALS 127,500 ' 1,000 pair

Prescrioed fire will be the primary tool used to regenerate non-merchantaole
jack pine stands on poor sites. Areas ourned by wildfires will be direct
seeded or planted if natural regemeration fails. The rewmoval of "s«ips"
will pe accomplished by coumercial loziing, if possible, and sanitation
treatments will bDe made if needed.

Additional cultural treataments may involve some sanitation treataent to
remove excess oak or other deciduous sprouts in regenerated stands. Qverly
dense stands may be improved oy thinning, and fully stocked stands may need
' scattered openings developed. Such treatments snould oe made before-the
stand reacnes a naizht of five feet.

Non-commercial treatments, such as prescribed burning, cutting,
rehapilitation of burns, and areas not adequately regenerated, will have to
pe used as the primary tool for Kirtland's warbler habitat regeneration oa
poor sites or on areas lacking coummercial products because of past history.

1.15 Revise and update "llanazeuwent Plan for Kirtland's Warbler Habitat
in Micnigan+"
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The aoove plan is an extension of the Recovery Plan. As such, and because
of continually changinz conditions within the areas of identified and
potential nesting habitat, periodic revision is required. This will occur
upon the completion and approval of the revised Recovery Plan. A management
plan will pe prepared for lands purcnased by tne Fish and Wildlife Service.

1.2 Provide technical assistance to private land manageument.

Althouzh most Kirtland's warbler habitat manazement will be done on public
lands, private landowners will be encouraged to participate, where feasiole,
utilizing the sawme pasic techniques prescribed for public lands. It may be
desirable or necessary, in some cases, to acquire management rizghts to ey
privately-owned tracts by purchase or leasa. A cooperative program will be
developed with private landowners to manage Kirtland's warbler habitat.
This may include technical services, tax incentives, and direct habitat
improvement with state-owned equipument and manpower. Fire protection will
be provided through existing state and Forest Service fire control

responsibilities.

1.3 Manage lands on the Camp Grayling Military Reservation for the
Kirtland's warbler.

The Michizan Departuent of Natural Resources is worxing with the Michigzan
Department of Military Affairs (DMA) to incorporate suitable lands within
the Grayling Military Reservation into the Kirtland's Warbler Habitat
Management Plan. The plan will coordinate military activities with habitat
needs. The objective will be to resolve conflicts between military
operations and habitat management, wnile meeting the oojectives of the
Endangered Species Act.

1.4 Acquire key tracts to meet nabitat management objectives.

Purchase or lease key tracts for nabitat manazement. Acquire key tracts
using Land and Water Conservation Funds, state endangered species funding,
donations, or other opportunities.

Key tracts have peen identified in the Recovery Plan (Appendix D). They
would be acquired only through willing seller - willing buyer. Lands
identified for purchase include key tracts within establisned manazement
areas and those needed to complete habitat management activities, sucn as
prescribed burning. These lands are an essential coamponent of the Recovery
Plan.

Lands listed for acquisition in the Recovery Plan are being purchased by the
USDA-Forest Service and tne U.S. Fish & Wildlife Service. An agreement
oetween the Michigan Departuient of Natural Resources and Fish and Wildlife
Service provides for consolidation of newly acquired lands into a single
aanagement block. Jack pine manazement on this bdlock may be altered to
produce Kirtland's warbler habpitat on a short-term, non-commercial rotation.
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The initial Recovery Plan ideantified 9,468 acres (7,661 Fish and Wildlirfe
Service and 1,807 Forest Service) of private land within established
wanazement areas that should be acquired. To date (June 1985), 3,932 acres
nave been purchased by the Fish and Wildlife Service and 400 acres by the
Forest Service. Continuing efforts are under way to acquire the remaining

key lands.
1.5 Provide information and educational services to the public,

An information program will be developed to allow public review and input to
the havbitat program. A similar effort shnould also be made to increase
awareness and acceptance of the program witnin the involved agencies.

1.6 Meet research needs.

More knowledze is needed to resolve questions on umanagement and protection
of tnis warpler. A special committee nhas oeen established by the Recovery
Team to Zuide and coordinate all researcn efforts.

Information is needed to refine current «nowledze on nesting requirements,
wintering haoitat, and aigration route. A comprenensive list of researcn
needs is included in Appendix.A. :

1.7 Evaluate and wonitor nabitat management activities.

A system of surveys will oe set up to evaluate the habitat management
program. Specific research projects aeeded to improve the program will oe
desizned. Treated areas will be evaluated to assure that tne haoitat
prodram acnieves its goal of 38,000 acres of nesting haoitat oy 2005.

1.71 Identify stocked areas and areas needing planting and
sanitation. ‘

Stocking surveys of treated areas will be made within three years, and
follow-up treatment will pe prescribed, if necessary, to obtain adequate
regeneration. Prior to the seventh year after treatment, areas will oe
surveyed to determine any need for sanitation, opening development or
overstory reaoval.

1.72 Improve cultural treatments for habpitat developuent.

Develop improved guidelines for cultural treatments to produce petter plant
coamunities most productive as nesting habitat. The effectiveness and cost
efficiency of the Kirtland's warpler nabitat program can be improved by
deterwining the best cultural treatment, or compinations thereor, which will
most consistently create tne specific nesting conditions required oy the
pirds. :

2. PROTECT THE KIRTLAND'S WARBLER ON ITS WINTERING GROUNDS AND ALONG THE
MIGRATION ROUTE.

2.1 Provide and protect adequate wintering habitat to support tane
nesting populations (West Indies).
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2.11 Locate and monitor wintering populations.
Develop a system for reporting sightings of Kirtland's warbler on its
wintering grounds with evaluation and follow-up. Develop and use inventory
techniques, including radio telemetry. Estaplish a cooperative winter
survey for the Kirtland's waroler.

2.12 Protect the Kirtland's warbler and its wintering areas.
2.121 Delineate wintering habitat.

Determining the wintering habitat of this species will require extensive
surveys. The initial step should be to ootain an accurate vegetative and
land use map of the wintering grounds. Secondly, high level photos (ERTS,
Satellite and Skylab) could be used to obtain cover and land use data. The
use of such high tech capavility would not only help in identifying the
birds' wintering habitat, but would also, in the long run, contribute to
their protection.

2.122 Establish cooperative programs with other countries to
protect wintering haoitat of the Kirtland's waroler.

Develop cooperative programs with foreign couatries and international
conservation orzanizations, such as the World Wildlife Fund, to protect tne
Kirtland's warbler and its winterinz habitat. Establish a cooperative
azreement between National Audubon Society and Banamas National Trust to.
protect the Kirtland's warbler and its habitat.

2.123 Identify and monitor land use changes on known
wintering zrounds.

Classify and nap tne vegetation of known historical wintering areas. !Map
the proad vegetation zones of the Bahamas usingz ERTS or hignh level photos.

2.124 Determine factors affecting wintering mortality of tne
Kirtland's warpler. Carry out necessary research.

2.125 Reduce bird mortality on wintering grounds. Iupleaxent
measures to diminish factors identified in 2.124.

2.2 Protect the Kirtland's warbler during mizration.

Contripbuting factors to the recent Kirtland's warpler decline may be drougnt
and hurricanes. The Kirtland's migrates north and south througzh the
nurricane zone. During the height of migration, such storus might deciumate
the population, although this is unlikely since mizration extends over
several weeks.

Heavy losses among various species of warblers occurred during the spring
migration of 1970-1971, due to drought conditions in the Bahamas an
southern Florida. ‘

2.21 Define the migration route of the Kirtland's warbler.

Establish procedure to accumulate and verify signting records of Kirtland's
warbler during migration. Initiate research program (radio telemetry) to .
determine migration route, and identify key sites along the route.
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2.22 Protect xey habitat components along the migration route.
Implement measures to protect sites crucial to successful
migration, as identified in 2.21.

2.23 Eliminate or reduce adverse eavironmental factors during
mizration.

Determine nazards adverse to Kirtland's warbler during migration. Monitor
‘ma jor weather conditions. Monitor pesticide levels along «nown migration
routes. Monitor effects of hign buildings, towers, beacons, and hizh
intensity strooe lights (towers, etc.) on bird wortality.

3. REDUCE KEY FACTORS ADVERSELY AFFECTING REPRODUCTION AND SURVIVAL OF
KIRTLAND*S WARBLER.

7
The basic objective of this part of the plan is to physically reduce bothn
numan and environmental factors wnich adversely affect reproduction and
survival of Kirtland's warblers.

3.1 Control human activities which may be detrimental to Kirtland's
warbler population.

In an effort to reduce human activities on the breeding and winter range and
during wigration, a basic information and education prograuw should be
conducted. Guided tours along with informational uaterial should ope
provided. All types of wedia should be used to disseuinate information on
the need for protecting tne Kirtland's warbler and the actions being taken.

An effort should be made to review and coordinate all land use plans in
order to avoid conflicts which may be detrimental to the birds.

3.11 Provide an Information and Education Prograw for protection
on the breeding and winter ranze and during migration.

This will be accomplished througn publishinz notice of land closures and all
other public restrictions in all news wmedia and providinz informational
aaterial on protection. This will include printed material, audio visual
programs, and a fila and photo library.

Visitor informational programs will be provided at the field level. Guided
tours will pe provided on pre-selected routes. Otner public information
programs (talks, displays, etc.) will be provided to meet puolic needs.

3.12 Provide protection of tne Kirtland's waroler and its breeding
hapitat.

Protection must pe afforded the breeding oird and its nabitat by closing
State and Federal lands to all conflictiang use. Specific attentioa snould
pe given to limiting amilitary activity on the Micnigan Natioaal Guard land
wnich holds a large coancentration of oreeding birds. All puolic lands
snould pe posted to preveat trespassing and otiner adverse huwman activity
during tne nesting season, such as the playing of tape recorded waroler
songs. The first priority for haoitat manazewent is to protect, iaprove,
and wnhere possiole, expand all areas of breedingz nabitat of manageaple size
tnat are now used py tne Kirtland's warolers.
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3.121 Protect occupied nesting areas on public lands.

Close State and National Forest lands in the breeding area from May 1 -
August 15. Post and enforce regulations on closed lands.

3.122 Develop cooperative agreemeats with private landowners
to reduce conflicting uses.

Encourage cooperative agreement 1n closure of private lands to conflicting
uses. Post and enforce regulations on closed lands.

3.123 Regulate Michigzan National Guard use of nesting areas.
Review and revise Cooperative Agreements oetween puolic agencies involved.

3.13 Eliaminate taking of the Kirtland's warbler as defined in
Public Law 93-205.

Develop guidelines on activities which may adversely affect tne Kirtland's
warbler, including pesticide use. Post and enforce regulations.

3.2 Identify and control factors, other than man, which adversely
affect the Kirtland's warbler. ’

3.21 Maintain cowbird control.

The only factor other than numan activity curreatly known to seriously
affect the warbler is nest parasitism by the brown-headed cowbird. Control
oy trapping has essentially eliminated this tnreat, and- this program will be
maintained as long as necessary.

3.22 Identify and control othner predators and parasites.

The effect of other predators and parasites is presently uncertain. These
erfects will be investigated. Control measures will be developed and
implemented when necessary and practical. Control measures investigated
will include hapitat modification.

3.3 tonitor and evaluate all adverse influences and effectiveness of
control.

The Kirtland's breeding population shall be periodically monitored, using

nest studies, if necessary, to determine if control of adverse factors,
including cowpbird control, are yielding the desired effect.

4. MONITOR BREEDING POPULATIONS OF THE KIRTLAND'S WARBLER TO EVALUATE
RESPONSES TO MANAGEMENT PRACTICES AND ENVIRONMENTAL CHANGES.

4.1 Determine overall population level on nesting range by counting
singing males annually.
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Annual monitoring of tne breeding population is used to evaluate responses
to wanagement practices and environmental changes. Overall population
levels on nesting range are determined by counting singing males. Douoling
tne nuaoer of singing wmales Zives a close approximation to the total
preeding population. Annual suawaries of tne census data are provided to
planners, administrators, aanajers, and otners interested in the status of
tne species (Taole 2).

4.2 Survey in similar naoitats.

Survey jack pine stands outside of xnown nesting range (i.e. Wiscoasin,
Minnesota, Ontario and Queoec.) :

4.3 Evaluate census data and prepare reports. Tne Michajan DNR will pe
responsiole for coordinating tne 3urvey, evaluating data and
* preparing tne reports.
Taole 2
KIRTLAND'S WARBLER

Counts of Sinjginz iales in Micni;ad oy Couaty

County 1351 1961 1971 1931 1982 1933 1984 1935
Crawford 142 52 101 72 67 T2 31 30
Osc;da 103 152 43 | a7 72 81 T1 80
Iosco T4 30 1 3 1 1 3 7
.Jontuoreacy 43 61 1 0 0 2 1 0
Presque Isle 34 34 0 0 0 0 0 o
Roscowuuon 4 13 0 8 5 1 1 5
"Alcona 4 0 0 0 0 0 0 1
falkxas<a 28 32 0 32 17 15 15 21
Ogeuaw 114 47 50 5y 42 43 2z
Otsezo 14 3 0 0 0 0 C
Wexford (1973-4; 0 0 0 0 0 v
sinzinz males)
TOTAL 432 502 201 232 207 215 215 216
Counties 8 9 6 6 7¢ ae 7 7
Sections 91 86 27 46 uy 43 49 49

# includes Marquette Co., singzing nales oanly.
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5. DEVELOP AND IMPLEMENT EMERGENCY MEASURES TO PREVENT EXTINCTION.

The population of Kirtland's warblers dropped to 167 pairs in 1974,
resulting in concern for survival of tnis species. With such a small
remaining population of Xirtland's warblers, it is possiole a catastropiiic
situation could develop that would lower thne world's population of
Kirtland's warblers to a level from which it would pe unaole to recover. If
tne total population of Kirtland's drops pelow 100 pairs, emergency measures
will be initiated to prevent extinction. These ameasures include
cross-fostering, captive wintering, and captive preeding. Research
tecnniques, using surrogate species, need to oe developed iuwmediately.

Plans should also oe made to effect a reintroduction if the population does
not properly respond to current wanagement efforts. Large blocks of jack
pine haoitat on soil types siuilar to Grayling sand should pe located on
cover type uaps of tne Upper Peninsula of Michigan, and in Wisconsia and
Minnesota, and tnean exanined in the field.

5.1 Develop captive breedinz and release techniques.

Birds could be ored in captivity and released either in spring or fall.
Tiainz of tne release would depend on space limitations for holding the
oirds in captivity, iaportance of migrating during tine first fall of life,
development of site fidelity during the late summer, and other factors.
Techniques should be devaloped with surrogate species to avoid placing
Kirtland's warblers at ris«.

5.2 Develop cross-fostering of Kirtland's warblers.

Clutches of ezZs from nesting Kirtland's warblers could pe suostituted for
the eggs of nost species. Renesting of tne warolers can be expected, thus
avoiding risk to curreat low population levels. A determination tnat
fledzlings so produced will form a successful oreeding population aucleus-
needs to oe made. Tecnniques should pe developed with surrogate species
until successful fledging of Kirtland's warolers from a nost species nest
can oe expected.

5.3 Develop captive wintering tecaniques.

Birds could be captured in autuan and held over winter in pairs and under
light regimes siuilar to tnose tney would encounter on their winterng
srounds. They could thean oe released in spring at reintroduction sites,
ileavy over-winter aortality would be avoided aand pairs would oe availaole
for spring release in new sites. Tecnniques snould be developed with
surrogate species to avoid placing Kirtlaad's warolers at risx.

5.4 Select appropriate sites and iwpleament emergency measures.
Appropriate sites will pbe selected, consideringz the factors leading to the

euerzency situations, and the type of release to be made. Following the
release, detailed monitorinZ of tne released birds will be carried out.
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PART III

SCHEDULE OF PRIORITIES, RESPONSIBILITIES, AND COSTS

The environmental requirements for the survival of the warbler are precise.
They are so exact that without some manipulaton of habitat there is a real
possibility that the species could disappear. Much is known about the
warbler's breeding habitat requirements, and a great deal can be done to
improve the present cover conditions. The situation of this endangered
species today leaves us no alternatives. We must apply those treatment
techniques which we know will work while there are still enough warblers
available to respond to the improved habitat.

From the schedule of priorities, responsibilities, and costs developed in
the 1977 Recovery Plan, the following activities received early
coasideration. These activities were undertaken to improve conditions for
the warblers. Many of these programs have been completed, or are ongoing.

1. Identify, improve, expand, and protect the active nesting
habitat. (completed)

2. Develop detailed plans for expanding suitapole nesting haoltat.
(completed)

3. Protect the Kirtland's waroler on the existing breeding ground
from any disturbances during nesting season. (ongoing)

(a) Post the active breeding range agzainst all trespass without
peraission.

(b) Maintain a nizh nest productivity of Kirtland's warblers by
coatrolling cowbirds on the nesting zrounds.

(c) Develop and maintain an Information and Education Program to
keep the public inforued on the plight of the Kirtland's
warbler.

(d) Provide an opportunity for the public to see the species in
its habitat througzh conducted field tours.

Priorities in column four of the following implementation schedule are
assigned as follows:

1. Priority 1 - An action that must be taken to prevent extinction
or to prevent the species frou declining
irreversibly.

2. Priority 2 - An action that uwust be taken to prevent a
significant decline in species population/habitat
quality, or some other significant negative impact
short of extinction.

3. Priority 3 - All other actions necesSary to provide for full
recovery of the species.
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GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULE (COLUMN 1)

Information Gathering - I or R (research)

1. Population status

2. Habitat status

3. Habitat requirements
4. Management techniques
5. Taxonomic studies

6. Demographic studies
7. Propagation

8. Migration

9. Predation
10. Competition

11. Disease

12. Enviroomental contaminant
13. Reintroduction

l4. Other information

Management - M

l. Propagation
" 2. Reintroduction
3. Habitat maintenance and manipulation
4. Predator and competitor control
5. Depredation control
6. Disease control
7. Other management

Acquisition - A

1. Lease

2. Easement

3. Management agreement
4. Exchange

5. Withdrawal

6. Fee title

7. Other

Other - 0
1. Information and education
2. Law enforcement

3. Regulations
4. Administration
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DNR

FS

HR

MNDNR

OES

OMNR

SE

TBD

WA

WIDNR

RE

Abbreviations used in Columns & through 12

Michigan Department of Military.Affaits
Michigan Department of Natural Resourceg

U. S. Forest Service |

Habitat Resources Program

Minnesota Department of Natural Resources
Office of Endangered Species (Washington office)
Ontario Ministry of Natural Resources
Endangered Species Di;ision (Regional office)
To Be Determined

Wildlife Assistance Division

Wisconsin Department of Natural Resources

Wildlife Resources, Realty Division
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Appendices

Research Needs

Habitat Managewent Plan (Suumary)

Essential Hapitat

Desiraole Haoitat for Acquisition
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APPENDIX A

KIRTLAND'S WARBLER RESEARCH NEEDS

PRIORITY#®
I. Life history

A. Breeding zrounds
1. Predation and disturbance
a. Nest - ez3s and nestlings
(1) Cowbird = = = = @ ¢ - o o o € e e mmm == L
(a) Control levels needed for
Kirtland's warbler population
recovery
(o) Optiaum trap densities
(c) Optioum trappinz period
(d) Other control metnods
(2) Human = =« = « - - - - e .. .- .. --- - L
(a) ' Effect, of recorded calls
(b) Effect of disturbance by
birders and photographers
(¢) Effect of disturoance by
off-road venicles and military
operations - v
(d) Effect of housing developmeats
(3) Relative importance of other species - - - = M
(blue jays, jrackles, zround squirrels,
red squirrels, snakes, ants, etc.)
(a) Control measures = = = = = = = = = = = = L
(1) Trappinz and moving or killing
(2) Effect of fire
(3) Shooting
b. Fledglings and adults = = = = = ¢ @ o o = = = = = M
(1) Species involved (hawks, nouse cats,
weasels, otners)
(2) Importance
(3) Control measures
2. Habitat preferences = = = = = - & @ o @ 0 o o = = = = = H
a. Nesting
(1) Structure of overstory on occupied sites
(2) Overstory species and diversity on
occupied sites
(3) Structure of ground cover on occupied
sites
(4) Ground cover species and diversity oa
occupied sites
(5) Slope

®* These priorities are tentative, and will be reviewed by the Research
Counittee.
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5.

6.

PRIORITY

(6) Size and configuration of habitat type
{(7) Soil type
(8) Comparisons with similar unoccupied
habitat
(9) Determining historical changes in
"suitable” habitat
(10) Deteraining amount of ®"suitable™
habitat needed for population goals
D. Fledglings = = = = = = - - .- - -e----- - H
(1) Structure of overstory on sites used
(2) Overstory species and diversity on sites
used
(3) Structure of ground cover on sites used
(4) Ground cover species and diversity on
sites used
(5) Comparison with non-used habitats in
vicinity
Weathelr = = « = ¢ 0 0 e 0 e e e - - - e e e e = - L
a. Effects on fledglings produced
b. Effects on fledzling survival
Food supplies = = = - = = e = @ = 0 = 0 0 @ o - e === H
a. Kinds of insects consuued in relation to time
b. Effect of pesticides on food
c. Nuuber of insects per unit area in various
~ habitats occupied and unoccupied ,
Diseases and parasites = = = = = = = = = = o o= = = = -L
Range expansion = = = = « = = « = ¢ = = e o« @ = = = = M
a. Imprinting on breeding sites
(1) When territories selected
(2) How haopitat located
b. Cross-fostering
(1) Development of techniques on related
species of warblers raised by various
foster parents
(a) Transfer of ez3s
(b) Transfer of nestlings
(2) Trials with Kirtland's warblers
c. Inveatory of potential breeding habitat
outside traditional range
(1) Michigan
(2) Other states and Canadian provinces
Census methodology and related = = = = - - === = = = = MH
a. Frequency of singing
(1) By date and time of day
(2) In relation to nesting progress
(3) With various weathner conditions
(4) In relation to matedness
b. Determination of matedness
(1) Males without mates
(2) Females without mates
(3) Males with two females

c. Identification of individual singing males
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PRIORITY

(1) Plumage
(2) Sonagraams

d. Use of sensitive microphones to aid in
detection of song

e. Determining distances songs can be heard
under various weather conditions, land
forms, and vegetation

8. Nesting and nNest SUCCESS = = = = = = = = = = = = = = = = L-M
a. How territories are selected
(1) Males
(2) Females

(3) Differences by age
b. Differences in production by yearling and
adult females
c. Extent of double-broodedness
d. Success of first nestings and second nestings
e. Survival of first broods and second broods
Plumages = = = = = = = = = = @ @ = o = 0 = = = = =0 = = = = = M
1. Identification of sex in fledzlings
2. Identification of yearling plumages in both sexes
Migration = « = « =« = = - - - - = - .- .- - - - -—-= - -- L-M
1. Spring and ‘fall ‘
a. Timing of aizration by sex and age classes
0. #Migration routes
c. Wnether birds fly non-stop or in steps
d. Whether birds fly in Zroups or singly
e. Effects of storu froats and other weather
patterns on movements
f. Mortality factors
(1) Lighted structures
(2) Storus
(3) Predation
(4) Pesticides .
e Habitat used during mizration
2. Spring - possible stazing areas in Bahamas
Wintering grounds = = = « = = = = = = - - e e - - .- --- H
1. Determination of wintering areas
a. Using tape recorded calls in Bahamas
D. Following radio-equipped birds from Florida
c. Other metnods
2. Haoitats occupied ,
a. Location and extent of such habitat
o. Disturbance by human activities
c. Habitat changes, natural and man-caused
d. Management possibilities
e. Need for refuzes
3. Food supplies
a. Insects
b. Otner foods
y, Mortality factors
a. Predation
b. Food shortages
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PRIORITY

(1) Drought
(2) Competition with other birds
(a) Other Kirtland's warplers
(b) Other species
c. Storms, hurricanes and thunderstoras

5. Sociability
- I8 Do birds winter alone or in zZroups
b. Other associates
c. Are they territorial?
E. Population modeling = = =« = = = = = @ = @ = o = = = = = - == M
1. Developument of a predictive model using a variety
of population, habitat, and weather paraueters
2. Deteraining optimum management stratesies using
model
3. Obtaining weather data directly from Banauas
II. Habitat regeneration on breeding grounds - « = « = =« =« = - - - - - H
A. Creating preferred jack pine habitat
1. Rezeneration by fire
a. Compare success of stands which have been
' -regenerated with and witnout flre
(1) Overstory
(2) Ground vegetation
b. Investizate how to achieve proper f1re
‘characteristics for optiuua seed production
with prescribed burns s
(1) Surface versus crown flres
(2) Season of burn
«(3) Intensity
(4) Ground moisture conditions
c. Determine optimum numper and placement of
seed trees
d. Deteraine role of slash ia seed production
following regular cutting cyecle ‘
2. Planting

a. Site preparation needed
(1) Cutting methods, clearcut vs. snelterwood
for shade and wind coatrol
(2) Need for fire for zround preparation
(3) Value of roller chopper for ground
preparation :
(4) Other scarification and weed control
techniques
(5) Slash disposal methods
D. Evaluate various sizes and configzuratioas of
blocks
(1) Optimum spacing of olocks from each other
(2) Optimum block size
(3) Optimum configuration of plantings
(a) Standing wave
(b) Otner
(c) Tree deansity - spacing
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PRIORITY

‘"¢. Type of plantinz wmaterial used

(1) Compare various Zenetic stocks
(2) Compare success of seeds versus seedllngs
(3) Evaluate age of seedlinzs om costs and

survival
(4) Develop optiumum cultural methods for
seedlings
(5) Deteramine value of using seedling = = = = = = - - M
containers
(6) Conduct trials of pelleted seedS = = = = = = = = H
d. Developing efficient planting methods « = = =« = = = - L

(1) Deteraine optimum tree spacinzs for
regular block plantings

(2) Study of interplanting and spot
replacement tecnniques

(3) Develop efficient machine and hand
planting equipaent

(4) Develop optimum packing, shipping, and
nandling procedures for seedlings

(5) Evaluate direct seeding methodology

(6) Compare costs of various amethods

Manazement of habpitat created by wild fires -j ------- M

a. Deteruine need for spot seeding
0. Deteraine need for interplanting -
c. Determine positive and negative effects of
dead tree removal
(1) Firewood sales
(2) Commercial removal of standing trees
d. Determine need for coppice control on
deciduous trees
e. Deteraine need for developument of natural
fireoreaxs
Develop information system to store detailed = « = = = - = H
records on successfully and unsuccessfully
regenerated stands, potn natural and artificial
a. Historical
(1) Obtain and examine availaole information
on older regenerated stands
(2) HMeasure relative success of these efforts
D. Recent
(1) Record all pertinent data prior to and
‘during rezeneration process
(2) Carry out periodic examinations of stands
c. Conduct analyses of data
Develop wanazZement guidelines which consider « = = « = = L-M
various cowmbinations of:
a. Site indices
b. Water taole levels
c. Slopes
d. Other tree and snrub species
e. Soils
f. Markets
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" B.

PRIORITY

Protection of habitat = = = = =« = = --—- -e- - - - - = = = L

1.

Marketing jack pine -« = = =« =« = =

1.
2.
3.
4,

Study of alternate tree species - - -

1.

Insects and disease
a. Determine species involved and prooadle
effects , .
(1) Anomala beetle
(2) White pine weevil
(3) Sawflies
(4) Budworas
(5) Grubs
(6) Others
b. Develop control methods
(1) Role of fire prior to reZeneration
(2) Pesticides
(3) Natural predators - thatch ant, others
(4) Otner '
Wildfires = = = = @ @« = = @ = = @ ¢ = = e = =~ = =
a. Develop better methods of stopping wlldfires
b. Devalop ways of monitoring weatner cnanges
prior to and during prescribed burns
c. Develop natural firebreaks in management areas

Find markets for burned standing trees

Develop steady markets for 50-year-old trees
Investizate markets for "young" trees

Prepare penefit-cost ratios of various manageaent
stratezies

Try other conifer species to see if they will
Zrow successfully on Grayling sand

a. Lodzepole pine

D. Scotch pine

c. Other species

Prepare experimental plantatioas of proper size
and confizuration

a. Study zrowtn and econouic considerations
b. Observe use oy Kirtland's warblers
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III. Jack pine eco3yStéM = = = = = = = = & - 0 @ o - - e e = = = = = = M-H

A. Prepare detailed inveatories of all plant and animal
species present in jack pine stands in relation to tne
age, density, and composition
1. Measure animal species changes over time
2. Measure plant species changes over tiae

B. Monitor the effects of Kirtland's warbler management
on the abundance of other species
1. Animals
2. Plants

Note: A proposal for research of the jack pine ecosystem related to
Kirtland's waroler habitat and population dynamics is being prepared and
will include several of the aoove listed categories.
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APPENDIX B
SUMMARY - HABITAT MANAGEMENT PLAN

A Habitat Management Plan, approved in 1981 oy the Forest Service and
Michizan Department of Natural Resources, provides direction for
implementing the habitat management objective established in the Recovery
Plan. There are on 53,488 acres of the Huron-Manistee National Forest and
74,143 acres of State lands within the AuSable, Mackinac, and Pere Marquette
State Forests that have been designated as essential nabitat and are being
panaged to provide a sustained, even flow of suitable nesting habitat. Tane
Haoitat Management Plan coordinates timber resource values with nesting
requireaments of tne Kirtland's warbler. The basic provisions of tne Hapitat
Management Plan are outlined oelow: "

I. HANAGEMENT DIRECTIONS

A. Habitat Management Frawework
This section provides direction for estaplishing management area and
units, rotation age, and cuttinz schedules.

B. Silviculture
Defines thne management systems that will produce suitaole Kirtland's
warbler nesting habitat. Provides the direction for final harvest
methods, site preparation, regeneration, cultural and interaediate
treatuents.

C. Species and Haoitat Protection
Provides direction for fire prevention and control, insect and
disease control, predator and parasite control; and coordinates
otner activities including recreational use, road construction,
mineral developuent and other activities to protect tne warolers
and their habitats,

The "Managewment Plan for Kirtland's warbler Habitat in Michigzan"™ contains
detailed direction for habitat wanageament on 23 Hanagement Areas on State
and National Forest lands. Harvest cutting blocks are identified, and
detailed silvicultural guidelines estaolished to acnieve the nesting haoitat
oo jectives of tne Recovery Plan. Tnis 837 page document is available for
review by contacting the Forest Supervisor, Huron-Manistee National Forest,
or Director, iMicnizan Department of Natural Resources.
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APPENDIX C

DESCRIPTION AND i4APS OF
ESSENTIAL HABITAT
for the
KIRTLAND'S WARBLER

DESCRIPTION OF ESSENTIAL HABITAT

The Kirtland's warbler does not adapt to a variety of eavironuental
conditions. Its requireaents for breeding habitat are quite specifie, so
exact that its nuwmbers will prooably always be liamited. The esseance of its
habitat is the jack pine forest. For tnis reason, it is often called the
jack pine waroler. However, its habitat is more than just jack pine. The
pird requires certain exacting conditions for nesting. Almost without
exception, it is found only in extensive, howmogenous stands of young jack
pine located on some of the poorest soils in Michigan.

" The plant comaunity attractive to this waroler developed in the past from
repeated and extensive forest fires. Historically, wildrires nave deen thne
most important factor in the estaolishment of natural jack pine. These
fires played an iaportant role in past survival of tne warbler since, under
natural conditions, suitable haoitat was produced only oy forest fires.
With the advent of fire protection there was a drastic decline of such
suitable haoitat. Nesting hapitat zenerally consists of younz jack pine
stands petween 5 and 20 feet in neiznt. Dense stands wita the pines in
close juxtaposition yet interspersed with small openings are best, the
pattern which often results from forest fires. Such cover is not attractive
to many other species of wildlife, resulting in less competition tnaa mignt
otnerwise be expected. A breeding pair of warblars requires about 30 acres
of this type for their nestiag territory.

The low-growing, sparse vejetation tnat occurs in association witn the youngz
"Christmas tree"-size jack pine on the relatively level sandy outwasn plains
is an iamportant coumponent of tne habitat anecessary for tne warblers. The
delicate comoination of conditions required exists for a relatively short
period of time, lasting only 10-15 years pefore it is no lonzer acceptavle.

Habitat for the Kirtland's warbler is considered esseatial where its
destruction, disturoance, modification, or subjection to human activity
miZnt pbe expected to result ian a furtaer reduction in numbers of this
species, or in a reduction in its potential for expansion or recovery.
Essential nabitat is defined to mean areas that are presently occupied by
nesting pairs, and areas that can be expected to be utilized at some future
tize. The designation of such potential nesting areas is necessary because
the birds' occupancy of any tract is temporary, extending through only one
early staze of the jack pine growth cycle.

50



Potential haoitat consists of those stands of jack pine that, through
management, will provide acceptable habitat at some future date. Such
stands can be managed for eventual harvest of the timber resource, with
economical harvest at U5 - 50 years of age. Since the warbler occupies a
tract for only about 12 years within this age span, to achieve a stable
population of 1,000 pairs will require 38,000 acres of nesting habitat at
all times. To meet an objective of a sustained supply of nesting habitat
sufficient to support 1,000 pairs will require the designation of sonme
127,500 acres as essential habitat.

The criteria used for designation of essential habitat include:
1. Soil type - Grayling sand and closely associated soil types.‘

2. Forest cover curreatly in jack pine and where management for jack
pine is feasible. Areas may contain a limited oaxk component.
Habpitat with siznificant levels of non-characteristic vegetative
types (aspen, willow, cherry, etc.) was excluded.

3. Areas currently occupied or previously used by the species.

y, Tracts of about 320 acres or larger, preferably where five or more
of them lie within two @iles of eacn other. Tracts less than 320
acres, but not lgss'than 80 acres, where they occur in close
proximity to the larger tracts.

5